Homeostatic regulation of base excision repair by a p53-induced phosphatase: linking stress response pathways with DNA repair proteins.
The p53 protein plays a central role in the integration of cellular stress responses. If the cell incurs DNA damage, p53-induced cell cycle arrest is accompanied by p53-facilitated DNA repair. In particular, p53 has been demonstrated to promote both nucleotide excision repair (NER) and base excision repair (BER). Once these repair processes are completed, p53 activity declines and the cell can reenter the cell cycle. A critical mediator of this p53 negative regulatory feedback loop is Mdm2, a p53 transcriptional target whose protein mediates p53 proteolytic degradation. Another such p53 transcriptional target that may function in a p53 negative regulation is the PPM1D phosphatase. PPM1D may inhibit p53 activity through inactivating dephosphorylation of the p38 MAP kinase. We have recently shown that PPM1D suppresses BER in part through dephosphorylation of a key BER effector, the nuclear isoform of uracil DNA glycosylase, or UNG2. This finding further links p53 signaling to DNA repair pathways and illustrates a mechanism by which activated DNA repair systems are returned to a deactivated, homeostatic state.